The early stages of follicular development: activation of primordial follicles and growth of preantral follicles.
Although enormous progress has been made in understanding the events and regulation of the later stages of ovarian follicular development, the early stages of development, to a large extent and particularly in large mammals, remain a mystery. Mechanisms that regulate the initiation of follicular growth (follicle activation) and the ensuing growth and differentiation of preantral follicles are of considerable interest, since their elucidation is a prerequisite to use of the primordial pool to enhance reproductive efficiency in domestic animals, humans, and endangered species. This review is an attempt to summarize the approaches that have been taken to further this goal and the results thus far of these efforts. Preantral follicular development can be divided into three stages: activation of primordial follicles, the primary to secondary follicle transition, and the development of secondary follicles to the periantral stage. The activation of primordial follicles in vitro has been achieved thus far in rodents, cattle, and primates, where it occurs spontaneously without the addition of growth factors or hormones. The ovaries of rodents are small enough to be cultured intact and, in that experimental situation, some follicles activate, while many remain in the resting pool, and the addition of specific factors can increase or decrease the number of follicles that leave the resting pool in vitro. In contrast, follicular activation in cattle and primates has been studied by culturing small pieces of the ovarian cortex, rich in primordial follicles, and the great majority of the primordial follicles activate in that situation, suggesting the importance of inhibitory factors to the normal, gradual exit of follicles from the resting pool. In cultured rodent ovaries, follicles appear to pass easily and spontaneously from the primary to the secondary stage, whereas few of the activated follicles in cultured cortical pieces from cattle or primates progress from the primary to the secondary stage. Understanding the requirements for the primary to secondary transition is critical for growing follicles activated in vitro to the late preantral and antral stages. In contrast, the requirements for the continued growth of larger preantral follicles, which can be isolated for in vitro studies, have been extensively explored in rodents and to a lesser extent in domestic species. A number of hormones and factors have been implicated and will be discussed. Taken together, the results highlight the need for a better understanding of the earliest stages of follicular development in domestic ruminants, particularly follicle activation and the primary to secondary follicle transition.